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3.5-3(3) Diversion Structures

A d ivers ion has been constructed in  the Adi t  area to convey storm runof f  f rom the base

of watershed ACWS-U 1 . The characterist ics of watershed ACWS-U 1 are l isted in Table 3.5- 1 .

The locat ion of  th is  d ivers ion is  shown on Exhib i t  3 .5-2.  Based on the watershed

character is t ics and measurements taken in  the f ie ld  to  determine the shape and s lope of  the

divers ion,  a min imum di tch s ize was determined.  The ex is t ing d ivers ion approx imates a

t rapezoid in  cross sect ion in  some places and a t r iangle in  others.  The s ide s lopes are

approx imate ly  1 .b (H) :1 (V) .  Ac tua l  f l ow dep ths  were  based  on  the  m in imum d ive rs ion  s lope ,

whi le  the maximum f low veloc i ty  and r iprap s iz ing was calcu lated based on the maximum

slope.  The resul t ing min imum geometry of  the d ivers ion and r iprap requi red is  presented in

Table 3.5-2.  As ment ioned at  the base of  the table,  the requi rement  for  r iprap does not  apply

to wel l  vegetated sect ions of  the d ivers ion where the s lope of  the d ivers ion is  less than 5o/o.

3.5-3(4)  Sedimentat ion Pond O1O

Sedimerrtat ion Pond 01O is located in the Adit No. 1 area to control the storm runoff

f rom the d is turbed dra inage areas at  the s i te .  This  sediment  pond,  was reconstructed in

September-October  of  1  991 and resurveyed by a Profess ional  Engineer .  Hor izonta l  and ver t ica l

contro l  bench marks were not  avai lab le for  the survey,  so in i t ia l  coord inates and e levat ions

were assumed,  re lat ive to  an assumed e levat ion of  the embankment .  The topography and

cross sect ions for  Pond O1O are conta ined on Exhib i t  3 .5-4.  A descr ip t ion of  the construct ion

methods and t l re  cer t i f icat ion of  the as-bui l t  survey for  Pond 010 are conta ined in  Appendix

3 . 5  F .

The sediment  s torage volume of  742 cubic  feet  (0.O17 acre- feet)  was calcu lated as

indicated in  Appendix 3.5A us ing methods descr ibed in  Cha pter  7.  The storm runof f  vo lume

f rom the  1O-year  24 -hour  s to rm even t  (P -  1 .8 " ,  M i l l e r  e t  a l ,  1973)  i s  8406  cub ic  fee t  (O .193

acre- feet) .  The computat ion of  the runof f  vo lume assumed atota l  dra inage area of  6 .2 acres,
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3.5-4AB Reclamation Plan

The reclamation work at  Adi t  No. 1 was completed in the fal l  of  2OA2. The reclamation

of Adi t  No. 1 encompassed the area around the portals,  the box culvert  under the highway and

the tube that crosses the Pr ice River.  The as-bui l t  reclamation of  the si te is shown on Exhibi ts

3.5-5AB and 3.5-6,48. The as-bui l t  reclamation maps show approximately 1.7 acres of  the

3.0 acres of  pre-SMCRA disturbance receiving reshaping, diversion reconstruct ion, resoi l ing,

and revegetat ion act iv i t ies.  The pre-SMCRA area not receiving reclamation related act iv i t ies

are wel l  vegetated and were not cont inuously used dur ing the operat ional  phase of the mine.

The postmin ing land use for  the Adi t  No.  1 area is  wi ld l i fe  habi ta t .

3.5-4( 1 )AB Reclamation Work

The rec lamat ion work consis ted of  the fo l lowing:

Demol i t ion -  A l l  s t ructures wi th in the d is turbed area boundary were removed,  except

as noted below.  This  inc ludes a l l  be l t l ine s t ructures,  the bel t l ine drop st ructure and foundat ion,

the tube that  crosses the Pr ice River  and i ts  foundat ions,  bel t l ine but t ress foundat ions,

t ransformers,  ut i l i ty  poles and l ines.  The road ins ide the d is turbed area boundary used to

access the t ransformers was a lso be removed.

The cut  s tone reta in ing wal ls  and concrete brows over  the por ta l  ent rances were le f t

for  h is tor ica l  re ference.  Adi t  No.  1 is  a mine which dates back to 1888.  This  date is  inscr ibed

in the concrete brow of  the por ta l .  The Carbon County His tor ica l  Society  bel ieves that  h is tor ic

min ing st ructures should be preserved for  the enjoyment  of  fu ture generat ions and as a

monument  to  those who once l ived,  worked,  and ut i l ized such h is tor ica l  ent i t ies (see Appendix
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3 .5H) .  The  rec lamat ion  back f i l l i ng  and  g rad ing  fac i l i t a ted  the  pos tm in ing  land  use  o f  w i ld l i f e

hab i ta t .

The concrete box culver t ,  which conta ined the bel t l ine and passes under  the US

Highway was le f t  in  p lace to convey runof f  under  the h ighway to the Pr ice River .  Water

d ischarg ing f rom the por ta l  is  conveyed to th is  s t ructure v ia the rec lamat ion channels.

Nonhazardous and nonf lammable mater ials,  such as concrete,  and steel  reinforced

concrete were used as backf i l l  in areas such as cutslopes and depressions caused by the

removal of  faci l i t ies.  These mater ials were incorporated into the backf i l l  in a manner that did

not create voids within the backf i l l  or  reduce the ef fect ive compact ion necessary for

backf i l l ing. These mater ials were intermixed with backf i l l  to ensure voids were f i l led.

Addit ional ly,  the top four feet of  soi t  was clean and contained minimal ,  i f  any, non-coal waste.

Concrete slabs or foundat ions bur ied in-ptace were covered with a minimum of four feet of  f i l l

to ensure adequate root depth and soi l  moisture retent ion for vegetat ion. Whenever possible,

steel  was salvaged rather than bur ied. However,  rebar or other steel  that is incorporated in

the concrete was not removed from the concrete pr ior to bur ial .

Other non-coal wastes found dur ing demol i t ion, or other reclamation act iv i t ies,

including, but not l imited to grease, lubr icant,  paints,  f lammable l iquids, garbage, abandoned

mining machinery,  lumber,  and other combust ible mater ials generated dur ing previous mining

act iv i t ies were disposed of in a State-approved sol id waste disposal faci l i ty

Portal Sealing - The portals which l ie within the disturbed area boundary were sealed

in  1991 accord ing to  the p lans shown in  F igures 3 .1-3  and 3 .1-4  o f  the permi t .  The water

discharging from the portal ,  v ia a pipe, is conveyed to the Pr ice River.  The pipe draining water

oo7 too4 3.5-2
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was instal led in a free-draining and non-plugging manner (Appendix 3.5C).  The

water is wi thin the reclamation channel.

Grading -  During the grading process, the fol lowing work was performed:

El iminat ion of  berms and temporary diversions (ACD-1 and ACD-2),

Grading to establ ish surface over land f low drainage where possible,

Construction of permanent stream channels,

Removal of  parking and storage surfaces pr ior to placement of  soi l ,

Removal of  Sediment Pond 01O, and

Construct ion of  al ternat ive sediment controls (see Sect ion 3.5-4(3)AB).

1 .

2 .

3 .

4 .

5 .

6 .

The si te was graded to permit  over land f low of storm runoff  to the permanent

reclamation channels,  as shown on Exhibi t  3.5-548. Sediment Pond O1O was lef t  in place as

long as possible dur ing reclamation act iv i t ies to provide sediment control

Backf i l l  and Gradinq.  The d is turbed area was graded to the approx imate or ig inal  contour  by

blending spoi l  in to the surrounding area and creat ing a landform which resembles the

surrounding terra in.  Reclamat ion s lopes are concave in  cross-sect ion to the extent  possib le

and do not  exceed a s lope of  2H:1V.  The sandstone c l i f f  which ex is ts  on the nor th and south

s ide of  the por ta l  remain exposed.

To the extent  possib le,  ex is t ing cut  s lopes were backf i l led dur ing rec lamat ion

operat ions.  However,  due to the extent  of  pre-SMCRA ,  d is turbances in  the canyon,  the

max imum s lope  o f  2 :1 ,  and  ava i lab i l i t y  o f  spo i l  ma te r ia l ,  some cu t  s lopes  rema in .  Remain ing

cu t  s lopes  a re  shown on  Exh ib i t  3 .5 -5AB.

Backf i l l ing of  the pre-SMCRA por ta l  face-ups was accompl ished by p lac ing avai lab le f i l l

mater ia l  to  the height  of  the por ta ls  and b lending the f i l l ' in to the surrounding s lopes.  Thereby
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creat ing a f ina l  sur face conf igurat ion compat ib le wi th the postmin ing land use of  wi ld l i fe

habi tat .

Coal  debr is  and ac id-  and/or  tox ic- forming mater ia l  exposed or  excavated dur ing

rec lamat ion grading was removed,  i f  poss ib le,  and used as backf i l l  against  cut  s lopes,  or  as

backf i l l  in  depressions caused by removal  of  fac i l i t ies.  These mater ia ls  were covered by a

min imum of  four  feet  of  the best  avai lab le,  nonacid-  and/or  tox ic- forming and noncombust ib le

mater ia l

The as-bui l t  rec lamat ion grading topography shown on Exhib i t  3 .5-5AB is  compat ib le

wi th the approved postmin ing land use of  wi ld l i fe  habi ta t ,  and prov ides adequate dra inage and

long  te rm s tab i l i t y  as  requ i red  by  R645-3O1.bS2.

Resoi l ing -1 .7  acres d is turbed by min ing pr ior  to  the advent  to  SMCRA received

resoi l ing act iv i t ies.  No topsoi l  was salvaged f rom the s i te .  The ex is t ing soi ls  at  the s i te  were

used as resoi l ing mater ia ls .  The resoi l ing mater ia ls  were analyzed,  wi th  the resul ts  presented

in Appendix 3.5G, for  the fo l lowing parameters:  pH,  e lect r ica l  conduct iv i ty ,  saturat ion

percentage,  par t ic le  s ize analys is ,  so luble Ca,  Mg,  and Na,  sodium absorpt ion rat ion,  se lenium,

tota l  N,  n i t ra te-N,  boron,  maximum acid potent ia l ,  neutra l izat ion potent ia l ,  to ta l  organic  carbon,

exchangeab le  sod ium.

The rec la imed sur face was roughened pr ior  to  seeding in  order  to  reduce compact ion

on a l l  graded areas and improve vegetat ion establ ishment .

Seeding and Mulching -  Fol lowing the grading of  the growth media,  and pr ior  to

appl icat ion of  the rec lamat ion seed mix,  cer t i f ied noxious weed-f ree hay and/or  s t raw was

incorporated in to the growth media at  a  rate of  2  tons per  acre.  This  was done to improve soi l
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structure for  aerat ion purposes,  increase micropore space,  and improve the water  hold ing

capaci ty  of  the soi l .

The hay/st raw mulch was incorporated to a depth of  12 to 18 inches through deep

gouging by us ing the bucket  of  a  t rackhoe.  Deep gouging reduces compact ion and increases

water  in f i l t ra t ion.  Fol lowing deep gouging,  the resoi led areas were seeded us ing Species L is t

#1.  See Chapter  g for  the species l is t .  The seed was be spread by broadcast ing at  a  rate

double those recommended in  the species p lant ing l is t ,  in  Chapter  9.

Fol lowing seeding,  an addi t ional  1  to  1.5 tons per  acre of  cer t i f ied noxious weed-f ree

straw mulch was spread over  the seeded growth media us ing mechanical  b lowers wi th

occasional  hand spreading.  The st raw mulch was then sprayed wi th a tack i f ier  and mulch

mixture at  about  5OO pounds per  acre fo l lowing spreading to reta in the st raw mulch on the

reseeded s lopes.

3.5-4(2)AB Reclamation Hvdrotoqv

Reclamat ion Channel  Ver i f icat ion -  The rec lamat ion channels were constructed us ing

eros ion contro l  mat t ing and r iprap to create a s table channel .  The locat ion of  the rec lamat ion

channels can be seen on Exhib i t  3 .5-5AB. Calculat ions ver i fy ing the capaci ty  and stabi l i ty  of

the rec lamat ion channels and culver ts  can be found in  At tachment  1 of  th is  appendix.

The natura l  s t ream bed that  ex is ts  upstream of  the d is turbed area in  the Adi t  No.  1

Canyon can be considered ephemerat  s ince i t  carr ies water  only  in  d i rect  response to a

prec ip i ta t ion event ,  or  the mel t ing of  snow and ice,  and is  above the local  water  tab le.

Ephemeral  s t reams are c lass i f ied as carry ing miscel laneous f lows,  per  R645-301-742.330,

which requi res that  permanent  d ivers ions be s ized for  the 1O-year  6-hour  s torm event .  Thus,
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the rec lamat ion channels are ver i f ied to t ranspor t  the peak d ischarge of  a 1O-year  6-hour

p rec ip i ta t ion  even t  o f  1 .4  inches  (M i l l e r  e t .  a l ,  1973) .  Channe l  re in fo rcement  fo r  these

dra inages was a lso based on the peak d ischarge rates f rom the 1O-year  6-hour  prec ip i ta t ion

event .  A descr ip t ion of  the methods used to determine the peak d ischarge rates are presented

in At tachment  1 of  th is  appendix

The rec lamat ion channel  dra inage areas for  Adi t  No.  1 Canyon are presented on Exhib i t

3 .5-6A8.  Curve numbers for  the undis turbed dra inage areas were est imated f rom prev ious

calcu lat ions presented in  Sect ion 3.5-3(2) .  A curve number of  75 was used for  the

undisturbed dra inage areas and a curve number of  80 was assumed for  the rec la imed areas.

Curve number ca lcu lat ions are presented in  At tachment  1 of  th is  appendix.

To bet ter  resemble the natura l  channels in  th is  canyon an eros ion contro l  mat  was used

to re inforce the rec lamat ion channels.  Most  natura l  channels in  the v ic in i ty  of  Adi t  No.  1 are

vegetated channels wi th some large rocks in  the bot tom of  the channel .  The use of  an eros ion

contro l  mat  a l lows the rec lamat ion channet  to  look more l ike a natura l  channel .  The

methodology used to ver i fy  the capaci ty  and stabi l i ty  of  the rec lamat ion channels is  presented

in At tachment  1 in  th is  appendix.

A summary of  the as-bui l t  rec lamat ion channels is  presented in  Table 3.5-5AB of  th is

append ix .

Reclamation Culvert Verif icat ion - The runoff in the reclamation channels is being conveyed

under the h ighway by an ex is t ing 8 '  by 1O'  box culver t  (ARBC-1) .  A 24- inch d iameter  cu lver t

(ARC-1)  is  conveying runof f  f rom the rec lamat ion channel  ARD-18 to the box culver t  as shown

on Exh ib i t  3 .5 -5A8.  A t  the  end  o f  the  box  cu lve r t  the  runo f f  w i l l  f l ow  in to  Channe l  ARD-3 ,
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which takes the runof f  down to the Pr ice River .  Ver i f icat ion of  the culver ts  capaci ty  can be

found in  At tachment  1 of  th is  appendix.

3.5-4(3)AB Alternative Sediment Control Measures

The d is turbed area of  the Adi t  No.  1 canyon has been regraded to a l low stormwater

runof f  to  over land f low to the permanent  rec lamat ion channels.  The fo l lowing a l ternat ive

sediment  contro l  measures (ASCMs) were used in  vary ing degrees to l imi t  and contro l

sediment  runof f  :

1 .  Incorporat ion of  hay and/or  s t raw mulch in to the growth media,
2.  Deep gouging of  the growth media,
3.  Seeding the prepared soi l ,
4 .  Addi t ion of  more mulch fo l lowing seeding,  and
5 .  Chemica l l y  o r  phys ica l l y  anchor ing  the  f i na l  mu lch  layer .

These methods have been used at other reclamation sites with good success and are

expected to be successfu l  a t  th is  s i te .  Appendix 3.5-D presents ca lcu lat ions that  quant i fy  the

sediment  y ie ld that  could be expected annual ly  f rom the rec la imed area at  Adi t  No.  1 under

the  fo l l ow ing  cond i t i ons :

1 .  P re -min ing  cond i t i ons ,

2.  Condi t ions immediate ly  fo l lowing complet ion of  seeding and mulching,  and

3.  Condi t ions severa l  years af ter  rec lamat ion has occurred.

These calculat ions were performed to compare the improvement af ter implementat ion

of the ASCMs l isted above against background levels.  Assumptions used for the analysis of

each t ime per iod l i s ted above are  prov ided in  Appendix  3 .5-D.
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As noted in  the appendix,  implementat ion of  the ASCMs wi l l  substant ia l ly  reduce the

amount  of  sediment  eroded f rom the rec la imed areas.  Pre-min ing eros ion at  the s i te  is

est imated to have occurred at  a  rate of  7 .3 tons per  acre per  year .  lmmediate ly  af ter

complet ion of  seeding and mulching,  wi th  f resh mulch on the sur face of  the s i te ,  eros ion is

est imated to occur  at  a  rate of  0 .2 tons per  acre per  year .  Fol lowing establ ishment  of  the

vegetat ive cover  ( i .e . ,  a f ter  weather ing and degradat ion of  the mulch) ,  the eros ion rate is

est imated to be 5.5 tons per  acre per  year .  Hence,  rec lamat ion of  the s i te  wi l l  reduce soi l  loss

below that  est imated to have occurred pr ior  to  d is turbance.

The rec la imed area wi l l  be inspected quar ter ly  to  evaluate the ef fect iveness of  the

ASCMs. Correct ive act ion wi l l  be taken when a gul ly  greater  than 9 inches in  depth is  created.

This  correct ive act ion wi l l  consis t  o f  ident i fy ing the cause,  remedying the cause,  work ing the

ground sur face suf f ic ient ly  to  f i l l  the adjacent  gul ly ,  and reseeding and mulching i f  necessary

to reestabl ish vegetat ion.  Any reseeding and mulching wi l l  be determined in  cooperat ion wi th

the  D iv i s ion .

3.5-5AB Reclamation Timeline

Demoli t ion at  the si te began in ear ly fal l  of  2OO2. Final  reclamation of  the si te was

compfeted in late fal l  of  2OO2. Monitor ing of  the si te wi l l  cont inue unt i l  Phase l l l  bond release.

oo7 too4 3 .5 -8
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Appendix 3.51
Castle Gate Mine
Adit No. 1

ATTACHMENT 1

AS-BUILT RECLAMATION HYDROLOGY CALCULATIONS

April 2005

rc
fr|r-i
No','t.89797
LAYNE D.
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As-Build Hydrolory Calculations
Adit No. I

The purpose of these calculations is to demonstrate that the constructed reclamation channels can
handle the peak flow generated by the l0-year 6-hour design storm event. All channels will be
shown to be capable of safely handling the design event.

To minimize confusion and ease review watersheds and channels are labeled in the same manner
as found in the design calculations found in Appendix 3.5C.

Methodolory

Curve Number techniques of the U.S. SCS (1972)

Triangular Unit Hydrograph approach of the U.S. SCS (1g72)as programed by Hawkins
and Marshall (1979)

Drainage areas, slopes and hydraulic lengths determined from as-built aerial topography.
See Exhibit 3.5-34 for watershed location.

Rainfall Depths

1O-year 6-hour

1O-year 24-hour

Reclamation Curve Numbers

1.4 inches

1.8 inches

The curve number for each watershed is determined by an area weighted average between
undisturbed and reclaimed areas.

A curve number of 75will be used for the undisturbed areas as stated in Sectio n3.5-3(2) of the
M&RP.

A curve number of 80 will be used for reclaimed areas. This is a conservative estimate
considering that the site has already revegetated well and the deep gouges will retain moisture on
the slopes. Thus, not allowing runofffrom the reclaimed area.

I

-



ADIT NO. 1 AS-BUILT
CURVE NUMBER SUMMARY

Watershed
No.

Total
Area (ac)

Undisturbed Disturbed Weighted
CN

Area (ac) CN Area (ac) CN

AWS-1 7.87 7.69 75 0 .18 BO 76

AWS-2 17.40 17  .19 75 0.21 80 76

AWS.3 1 .95 0.84 75 1.11 BO 78

A summary of watershed characteristics can be found on the following pages.
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Triangular Hydrograph Calculations using

SCSHYDRO Program

Watershed l.D.:
AWS-1

INPUT SUMMARY

STORM :
Dist.= SCS Type'b'
Depth = 1.40 inches
Duration = 6.0 hrs

WATERSHED :
Area = 7.87 acres
CN = 76.00

Time conc.= 0.08 hrs

OUTPUT SUMMARY

Runoff depth: 0.150 inches
Initial abstr: 0.632 inches
Peak flow: 0.75 cfs ( 0.095 iph )

at time: 2.523 hrs



Triangular Hydrograph Calculations using

SCSHYDRO Program

Watershed l.D.:
AWS-2

INPUT SUMMARY

STORM :
Dist.= SCS Type 'b'

Depth = 1.40 inches
Duration = 6.0 hrs

WATERSHED :
Area = 17.40 acres
CN = 76.00

Time conc.= 0.09 hrs

OUTPUT SUMMARY

Runoff depth: 0.150 inches
Initial abstr: 0.632 inches
Peak flow: 1.57 cfs ( 0.090 iph )

at time: 2.539 hrs



Triangular Hydrograph Calculations using

SCSHYDRO Program

Watershed LD.:
AWS-3

INPUT SUMMARY

STORM :
Dist.= SCS Type 'b'

Depth = 1.40 inches
Duration = 6.0 hrs

WATERSHED :
Area = 1.95 acres
CN = 78.00

Time conc.= 0.04 hrs

OUTPUT SUMMARY

Runoff depth: 0.1 91 inches
lnitial abstr: 0.564 inches
Peak flow: 0.32 cfs ( 0.160 iph )

at time: 2.506 hrs



7

Channel Verification

Assumptions

1.

2.

All ditches verified for the l0-yr 6-hr storm event,

When determining the adequacy of the riprap the method presented by Searcy, (1967) will
be used,

Riprap thickness is twice the Dro,

The Mannings n for the Pyromat channels will be determined based on the vegetation and
rock currently found in the channel,

A flow of 0.25 cfs will be added to the peak flow in channels ARD-IA and 1B to account
for the water flowing from the mine into the channel, the flow is actually much less than
this flow was chosen to be conservative,

A Mannings n for riprap channels will be determined using the method presented by Abt,
S.R., et. al. (1987)

J .

4.

5 .

6.

n: 0.0456(Dro x Slope)o'rse

Where: D50 : median riprap size (inches)
Slope: (ftUt)

The channels were measured in fall of 2004. The channels were measured at the location of the
minimum flow area. Thus, the channels t5rpically have a grcater capacity than indicated in this
calculation.

Channel cross-sections for each of the channels can be,fo*d *tpages 21 and ,22.. Chanrrcl
profiles can be found on Exhibit 3.5-38

o



ARD-1A

Contributing Watershed is
Peak Flow : 1.57 x 0.25 :
Minimum Slope :13.3%o
Maximum Slope = 34.9o/o

Trapizoidal Ditch
Side slopes:1.75:l
Depth: I ft
Bottom Width: 3.5 ft

100% of AWS-2
1.82 cfs

Erosion protection : Pyromat erosion control matting
The Pyromat was covered with a layer of soil and rocks. When the channel was measured this
channel had good vegetation already established. Thus, Mannings n will reflect the roughness of
the rock and vegetation in the channel.

Ma:<imum Velocity : 4.44 fps
Ma><imum Depth: 0.15 ft
Freeboard:0.85 ft

See pages 11 and 12 forcalculation sheets

ARD-I8

Contributing Watersheds are AWS-I, AWS -2, andAWS-3
Peak Flow :0.75 + I.57 + 0.32 + 0.25:2.89 cfs
Minimum Slope : l5.6Yo
Maximum Slope :40.0Yo

Trapizoidal Ditch
Side slopes : t.75:1
Depth: 1.0 ft
Bottom Width:3.5 ft

Erosion protection: Pyromat erosion confuol matting
The Pyromat was covered with a layer of soil and rocks. When the channel was measured this
channel had some vegetation already estabtished. This channel has a constant flow of water from
the mine and the vegetation is well established on the sides of the channel with vegetation on the
the bottom of the channel being less established. Mannings n will reflect the roughness of the
rock and vegetation in the channel.

Muimum Velocity = 5.95 fus
Murimum Depth:0.18 ft
Freeboard = 0.82 ft

See pages 13 and 14 for calculation sheets



ARD.2

Contributing Watershed is AWS-I
Peak Flow: 0.75 cfs
Minimum Slope :15.6%o
Mocimum Slope :40.0Yo

Trapizoidal Ditch
Side slopes : 1.6:1
Depth : 1,.25 ft
Bottom Width :2.5 ft

Erosion protection : Pyromat erosion control matting
The Pyromat was covered with a layer of soil and rocks. When the channel was measured this
channel had good vegetation already established. Thus, Mannings n will reflect the roughness of
the rock and vegetation in the channel.

Maximum Velocity :3.72 fps
Maximum Depth: 0.11 ft
Freeboard: 0.89 ft

See pages 15 and 16 for calculation sheets

ARD-3

Contributing Watersheds are AWS-I, AWS-2, and AWS-3
Peak Flow :0.75 + L.57 + 0.32 + 0.25 : 2.89 cfs
Minimum Slope : I6.IYo
Ma:rimum Slope :75.7Yo

Trapizoidal Ditch
Side slopes :2.5:1
Depth : 1.0 ft
BottomWidth=5ft
Riprap:9 inch

Manimum Velocity : 4.87 fos
Morimum Depth:0.16 ft
Freeboard : 0.84 ft

See pages 17 and 18 for calculation sheets



Culverts

ARC-I

Culvert Diameter : 24 inches

Contributing Watersheds are AWS-I, AWS -2, andAWS-3

Peak Flow :0.75 + 1.57 + A32 + 0.25:2.89 cfs

Culvert Slope : minimum of 5 %

Culvert inlet capacity: 13.0 cfs (mitered intet)

culvert capacity based on minimum culvert slope :27.40 cfs

Culvert capacity is controlled by the inlet. However, the inlet capacity is still over four times the
peak flow from the l0-year 6-hour storm.

Outlet velocity : Culvert outlet is in the box culvert thus no outlet protection is needed

ARBC-I

Culvert size : 10 ft wide by 8 ft high

Contributing Watersheds are AWS-I, AWS -2, andAWS-3

Peak Flow :0.75 + I.57 + 0.32 + 0.25 : 2.g9 cfs

Culvert Slope : 1.0 Yo

The box culvert will b€ modeled as a rectangular channel

Manimum flow velocity :2.39 fl/sec

Ma:rimum flow depth:0.12 ft

Outlet protection will not be needed due to the very low flow velocity. Although unnecessary the
box culvert flows into a channel with 9 inch riprap.



Projec{ Description

ARD-IA Minimum Slope
Worksheet for Trapezoidal Channel

6,h. ,an e( w I  * \  g rar.  o-- t br" rh  oh 6-tlo,,'. a ^r.L s|olr-:

l .o ak

EarthFax Englneerlng Inc
37 Brookside Road Waterbury, CT 06708 USA

tl

ProJect Engineer Richard \Mrite
FlowMasterv6.O [614b1

Worksheet

Flow Element

Method

Solve For

Adit No. 1
TrapezoidalCha

Manning's Formr
ChannelDepth

Input Data

Mannings Coeffic O-!JE_ (Zook|

Slope 0.133000 ffn
Left Side Slope 1.75 V: H
Right Side Slope 1.75 V : H
Bottom Wdth
Discharge

3.50 ft
1.82 cfs

Results

Depth 9.15 ft <
Flow Area 0.6 ft2
Wetted Perimr 3.85 ft
Top \Mdth 3.68 ft
Critical Depth 0.20 ft
CriticalSlope 0.055187 ft/ft
Velocity 3.30 fl/s
Velocity Head 0.17 ft
Specific Energ 0.32 ft
Froude Numb' 1.50
Flow Type iupercritical

-
v

untitled.frn2
O2/IS|OS (X:13:42 PM @ Haestad Methods, Inc. (2O3) 755-1666 Page 1 of 1



Project Description

Input Data

Mannings Coeffic 0.045 IZ"oky
Slope d.349000 fVft
Left Side Slope 1.75 V : H
Right Side Slope 1.75 V: H
Bottom Width 3.50 ft
Discharge 1.82 cfs

Results

Depth 0.11 ft
Flow Area 0.4 ft"
Wetted Perimr 3.76 ft
Top \Mdth 3.63 ft
CriticalDepth 0.20 ft
CriticalSlope 0.055186 ft/ft
Velocity 4.44 frJs
Velocity Head 0.31 ft
Specific Energ 0.42 ft
Froude Numb, 2.33
Flow Type iupercritical

ARD-IA Maximum Slope
Worksheet for Trapezoidal Channel

EarthFax Englneerlng Inc
37 Brookside Road Waterbury, CT 0670g USA

Worksheet
Flow Element

Method
Solve For

Adit No. 1
TrapezoidalCha

Manning's Formr
ChannelDepth

6 ln6aac l  v ; / l ^  gn , - . t r  an& 5rwh sA b "(oa 
on-( J i.)e.r.

,^roq^€-.(^r.r e,€ fr^7t* o/o,-, r*{.A"n 
+o lo frlrr.-

{ o r  c z l L  h r ' t V o 7 + 1 ' a ( r . l  C L o n a c (  
" ,  

O f u

untltled.frn2
OUIE|OS O4:13:07 PM

Project Engineen Richard White
FlowMastervS.O [614b1

@ Haestad Methods, Inc. (203) 755-1666 Page 1 of 1



Project Description

ARD-I8 Minimum Slope
Worksheet for Trapezoidal Channel

l ,o  €t  o ' .  oh-

EarthFax Englneerlng Inc
37 Brookside Road Waterbury, CT 0670g USA

Worksheet
Flow Element
Method

Solve For

Adit No. 1
TrapezoidalCha

Manning's Formr
ChannelDepth

Input Data

Mannings Coeffic 0.040 Cho^n. (  V ;  (L  16  r^1h  ono{  g  na t t Or1  f  )o l .  3 t t , r r?eJ

Slope o.156000
Left Side Slope 1.75
Right Side Slope 1.75
Bottom Width
Discharge

fo clLf
fl/ft
V : H
V : H
ft
cfs

3.50

2.89

Results

Depth 0.18 ft <.
Ftow Area l7-t"
Wetted Perimr 3.92 ft
Top Width 3.21 ft
CriticalDepth 0.27 ft
CriticalSlope 0.040553 fl/fi
Vefocity 4.44 ftts
Velocity Head 0.31 ft
Specific Energ 0.49 ft
Froude Numb, 1.87
Flow Type iupercritical

untitled.frn2
OU|S|OS O4:16:24 PM

Project Englneer: Rlchard \Mrlte
FlowMaster v6.O [614b1

@ Haestad Methods. Inc. (203) 755-1666 Page 1 of 1



ARD-18 Maximum Slope
Worksheet for Trapezoidal Channel

Project Description

Worksheet

Flow Element
Method

Solve For

Adit No. 1
TrapezoidalCha
Manning's Formr
ChannelDepth

Input Data

Mannings Coeffic 0.040 forhf gln-nrno (

Slope 0.400000 fl/ft
Left Side Slope 1.75 V : H
Right Side Slope 1.75 V : H
Bottom Width 3.50 ft
Discharge 2.89 cfs

Results

v ; lL b,^n' h a,J 
$ r-ts Dt\  - f ,J+-  SIOTAet

olc

Depth
Flow Area
Wetted Perimr
Top \Mdth
CriticalDepth
CriticalSlope
Velocity
Velocity Head
Specific Energ
Froude Numb,
Flow Type

0 . 1 4
0.5

3.81
3.66
0.27

0.040553

5.95
0.55
0.69
2.88

iupercritical

ft
ft2
ft
ft

ft
ftm
fl/s < lc.o fr"
ft
ft

untitled.lin2
OA1AO5 O4:17:35 PM

EarthFax Englneedng Inc
37 Brookside Road Waterbury; CT 06708 USA

Project Engineer: Richard \Mrite
FlowMaster \6.0 [614b1

@ Haestad Methods, Inc. (2O3) 755-1666 Page 1 of 1



ARD-2 Minimum Slope
Worksheet for Trapezoidal Ghannel

Project Description

Worksheet
Flow Element
Method

Solve For

Adit No. 1
TrapezoidalCha

Manning's Formr
GhannelDepth

Input Data

*\ J  re r t  en l  An- l l a i .  l Lc  6zhoa"+(  h " i l 6n  a^ 'L
Mannings Coeffic 0.045
Slope 156000
Left Side Slope 1.60
Right Side Slope 1.60
Boftom Wdth 2.50
Discharge 0.75

a \ o a a t (  W  t

! ,Js'r,
toc-lCV

ftft
V : H
V : H

ft
cfs

Results

Depth 3.11 ft.
Flow Area 0.3 fr,
Wetted Perimr 2.75 ft
Top Width 2.63 ft
CriticalDepth 0.14 ft
CriticalSlope 0.062037 fi/ft
Velocity 2.78 ftls
Velocity Head 0.12 ft
Specific Energ 0.23 ft
Froude Numb, 1.53
Flow Type iupercritical

olL

untitled.fm2
AUIS|OS O4:20:23 PM

EarthFax Englneerlng Inc
37 Brookside Road Waterbury, CT 06708 USA

Project Englneer: Richard \Mrite
FlowMaster 16.0 [6f 4bl

@ Haestad Methods, Inc. (2O3) 755-1666 Page 1 of 1



Project Description

ARD-2 Maximum Slope
Worksheet for Trapezoidal Ghannel

gl^*,^J v"/ 
I 

rat,f o^ot $rue I oq y' '  ka onol J i J+t

fr" . ' .  o/L

Worksheet
Flow Element
Method

Solve For

Adit No. 1
TrapezoidalCha

Manning's Formr
ChannelDepth

Input Data

Mannings Coeffic 0.045
Slope 400000
Left Side Slope 1.60
Right Side Slope 1.60
Bottom Width 2.50
Dlscharge 0.7S

.o"kv
fUfi
V : H
V : H

ft
cfs

Results

Depth 0.08 ft
Flow Area 0.2 ft"
Wetted Perimr 2.69 ft
Top \Mdth 2.60 ft
CriticatDepth 0.14 ft
CriticalSlope 0.062034 ft/ft
Vefocity 3.72 ftts <- lO
veroc*y neao offi-
Specific Energ 0.29 ft
Froude Numb, 2.35
Flow Type iupercritical

untitled.fm2
OU1S|OS O4:19:45 PM

EarthFax Englneerlng Inc
37 Brookside Road Waterbury, CT 06708 USA

Project Engineer: Richard \Mrite
FlowMaster v€.O [614b1

@ Haestad Methods, Inc. (203) 75s-1666 Page 1 of 1



Project Description

ARD€ Minimum Slope
Worksheet for Trapezoidal Ghannel

= q " lbpcc 16.1 7' 7 - z O .

l.,o 
' gl{

EarthFax Englneedng lnc
37 Brookside Road Waterbury, CT 06708 USA

f ' f  
' f  

Of' 
(r 'a)

(
'tf5 ( 1" * o,KDo't 

f1. 
o, o'ff

sbf-(i l1

ef .  o l  ( t197)

Worksheet
Flow Element
Method
Solve For

Adit No. 1
TrapezoidalCha

Manning's Formr
ChannelDepth

Input Data

Mannings Coeffic 0.048
Slope 161000
Left Side Slope 2.SO
Right Side Slope 2.S0
Bottom Width S.00
Discharge 2.89

frs,
fttft
V : H
V : H

ft
cfs

lQ bY,
Results

Depth g.l0 rt
Flow Area 0.8 ft"
Wetted Perimr 5.35 ft
Top lMdth S.13 ft
Criticaf Depth O.2Z ft
Criticaf Slope 0.061246 flm
Velocity 3.S3 fl/s
Velocity Head 0.19 ft
Specific Energ 0.36 ft
Froude Numb, 1.56
Flow Type iupercritical

untiiled.fm2
OAIAOS O4:23:21 PM

Projed Engineer: Richard \Mrite
FlowMasterv6.O [614b1

O
@ Haestad Methods, Inc. (2O3) 755-1666 Page 1 of 1



ARD-3 Maximum Slope
Worksheet for Trapezoidal Channel

,7 ' l  S tn f , *  7r ,77"

" 
' o/u'

EarthFax Englneerlng Inc
37 Brookside Road Waterbury, CT 06708 USA

l8

Project Description

Worksheet
Flow Element
Method
Solve For

Adit No. 1
TrapezoidalCha

Manning's Formr
Channel Depth

Input Data

Mannings Coeffic 0.062
Slope 757000
Left Side Slope 2.SO
Right Side Slope 2.50
Bottom Width S.00
Discharge 2.89

Oq,
fl/ft
V : H
V : H
ft
cfs

Depth O.12 f t
Flow Area 0.6 ft,
Wetted Perimr 5.25 ft
Top \Mdth 5.09 ft
CriticalDepth O.Z2 ft
Critical Slope 0.100921 fl/ft
Velocity J.87 fl/.s
Velocity Head 0.37 ft
Specific Energ 0.49 ft
Froude Numb, 2.52
Flow Type iupercritical

untitled.fm2
O2/1S|OS 0,4:25:12PM

Project Engineer: Ricfrard \Mrite
FlovrrMaster v€. O [6 1 4bl

@ Haestad Methods, Inc. (2O3) 755-1666 Page 1 of 1



ARC-1
Worksheet for Circular Ghannel

EarthFax Englneerlng Inc
37 Brookside Road Waterbury, CT 06708 USA

Projed Engineer: Richard lMrite
FlowMasterv6.O [614b1

rq

Project Description

Worksheet

Flow Element
Method
Solve For

ADIT NO. 1 CU
Circular Channr
Manning's Fom
Channel Depth

Input Data

Mannings Coeffic 0.O24
Slope 050000
Diameter 24
Discharge 2.89

fUft
in
cfs

Results

Depth
Flow Area
Wetted Perime
Top Width
CriticalDepth

Percent Full
GriticalSlope
Velocity
Velocity Head
Specific Energ'
Froude Numbe
Maximum Disc
Discharge Full
Slope Full
Flow Type

o.44 f t
0.5 ft"

1 .95 f t
1.66 ft

0.59 ft
21.9 %

0.015186 fUft
5.66 fl/s
0.50 ft
0.94 ft
1 .80

29.47 cfs
27.40 cfs

0mffi-
iupercritical

untitled.ftn2
OA|AOS 04:34:03 PM @ Haestad Methods, Inc. (2O3) 755-1666 Page 1 of 1



Project Description

ARBC-1
Worksheet for Rectangular Channel

EarthFax Englneerlng Inc
37 Brookside Road Waterbury, CT 06708 USA

zo

Project Engineer: Richard \Mrite
FlowMaster v6.O [6i4bl

Worksheet
Flow Element
Method

Solve For

Box Culvert
Rectangular Chr
Manning's Formr
ChannelDepth

Input Data

Mannings Coeffic 0.01S
Slope 010000
Bottom Width 10.00
Discharge 2.89

ftJft
ft
cfs

Results

Depth 0.12
Flow Area 1.2
Wetted Perimr 10.24
Top Width 10.00
Crit icalDepth 0.14
CriticalSlope 0.006587
Velocity 2.39
Velocity Head 0.09
Specific Energ 0.21
Froude Numb, 1.21
Flow Type iupercritical

ft
ft2

ft
ft
ft
ftJft
fUs

ft
ft

untitled.fm2
OU|S|OS O4:31:33 PM @ Haestad Methods, Inc. (203) 755-1666 Page 1 of 1



x,E
F
L
CU
]U

il!!r!I
gqR
F T

c)#

r o r o o
\ \ q

r

t / ) r o | J )
rt rt oi

SPN
l l l

o o o
U E . E

mfi

<#

J
UJ
z
z
J-
C)

N
I

o
E

o
z.

L.J

6P
a l
oo
z . E

-

T
o
u.

Jl
lrll
zl
zl
<l
-l'l
kl
>l
<l
Fl s
(Lt <

l ( )
o l '
trJl O
E l z
trll

3l(Jl

5l
fl
al
<l

Jl
l.r'll
zl
zl
<l
-l'l
FI
<t
>l
<l(tsl

i l:
l c )

ol(n

Hlg
>l
ol
()l

=l
-l
<l
C)l
(Ll

Fl

trJ
o

E(,

z
. t r

('xouaav)

x
o
E
(L
o-

z
o
6
O F( r <
lrl =

h - r< o
= ( r
< F
E , Z
> o
(LC)



x
- r ( [rIl u:
r l r  F
lt rEl

rzl E-r fu
UJ

!!firl
|l

ft+

a
ol

tl
o
rO
o

(L

E
(L
E.

t

tl
o
tO
o

E
bJ

la



References

Abt, S.R., M.S. Khatlak, J.D. Nelson, J.F. Ruff, A. Shaikh, R.J. Whittler, D.W. Lee, and N.E.
Hinkle. 1987. Development of Riprap Design Criteria by Riprap Test Flumes: Phase l.
NUREGLCR-4651. U.S. Nuclear Regulatory Commission. Washington D.C,

Barfiel, 8.J., C.T.Haan, ffid J.C. Hayes. 1994. Design Hydrology and Sedimentology for Small
Catchments. Academic Press. San Diego, Califomia.

Hawkins, R.H. and K.A. Marshall. 1979. Storm Hydrograph Program. Final Report to the Utah
Division of Oil, Gas, and Mining. Utah State University Foundation, Logan, Utah.

Herr, L.A. and H.G. Bossy, 1965. Hydraulic Charts forthe Selection of Highway Culverts.
Hydraulic Engineering Circular No. 5. U.S. DOT. Washington D.C.

Miller J.F, R.H. Fredrick, and R.J. Tracey. 1973. Precipitation - FrequencyAtlas of the Western
United States, Volume VI - Utah. NOAA. National Weather Service. Silver Springs,
Maryland.

Searcy, J.K. 1967. 1967. Use of Riprap for Bank Protection. Hydraulic Engineering Circular
No. 11. U.S. DOT Washington D.C.

U.S. SCS. L972. National Engineering Handbook: Section4 - Hydrology, Washington, D.C.

o





The Mystery of the Pyramids
T\
.Fyr.a.mid Vpir.E-mid \ 

" 
[Lpyr"*a ., pyrannis, fr. Gk. of

unknown origin] (1549) I a: an ancienc massive scrucEure
found esp. in Egypc having cypically a square ground plan,
outside walls in the form of four uiangles chac meer in a poinc
at the top, and inner sepulchrat chambers b: a struccure or
objecc of sirnilar form.

Thousands of years laceq these scruccures remain intacc-
Scholars srill attempc to comprehend and chronicle the
enigmacic hiscory conseuccion and often inexplicable
propercies of these highly efficienc scuccures.

Pyruni"Ls lrrit.,e truIy stnod thc test of time.



The Matrix of Pyramids
n
Di.o.tech-ni-cal com,pos-iteo \ bi.6-,rck-ni-kd kem.'pez.a
\ n (1991) the synergiscic, mucually beneficial union of
living planc cissue and srrucrurally inegraed geosynchecic
materials co provide permanendy enhanced erosion procec-
rion and sabilicv.

trrams woven inco
of resilienr

Using a novel and highly sophiscicaced weaving process all
yarr$ are locked in place m creace a unique curfreinforcernen!
mar which exceeds the vegeal reinforcemenr capabilicies of
convencional biotedrniul cornposires and combines the long-
rcrm srengrh, dimensiond scabiliry, durabilicy and funcdonal
longevicy of. a higll peiornrrrlrr. geouxtih.

The efficient geornerry of Pyramat erosion marix helps
snbilize soils and reinforce vegetacion. Upward and down-
ward promrding "pyra-cells" capcure and concain soil while
the mulciple layers of gridlike "pyra.ribs" interlock with
surrounding soils.

In addicion, close inspeccion of the lofry maaix will reveal
'hidden chambers" which lirerally enomb soils, even under
high flow condidons. Pyramat high,peioflnrrlrce anf reirfore-
rncnt rutt (HP.TRM) is rhe producc for demanding erosion
conrol applications - where reinforcemenc of vegetacion is
desired to replace hard arrnor and increase soil scability.

Dehonstntion of soll conbinment and interlock by pynmldal cells and dbs.



id Power
Y\
fyramaP high performance curf reinforcemenc mac is a
precise, highly engineered producc possessing che opcimal
qualicies ftor geobomnical reinforcemcnt Unparalleled streng*r
and dimensional scabiliry in an open, rhree-dimensional
geocexcile designed [o nurqre and reinforce vegetacion,
makes Pyramat rhe ulcimare'new generacion; nrrf reinforce-
menE. maL

Part of the I-andlok@ family of erosion control producc,
Pyramat provides many cimes rhe smengrh of popular Turf
Reinforcemenr Mats (TRMs) currently available. The censile
propercies of Pyramat even exceed those of many conven-
cional, cwo-dirnensional geotexriles and geogrids. Moreover,
the srrength of Pyramat is distriburcd over rhree dimensions.

Direcc shear and pullout rescing has demonsrrared that
Pyramacts three-dimensional smrccure has a very high
coefficient of friccion with soils. A high interfacc shearing
resistance makes Pyramat erosion maeix an ideal macerial rc
scabilize coasr lines, embankments and landfill caps. Once
emerging roots of the developing vegetacion reach the zone of
reinforcemeng the resulcing revegeation pladorm will
provide increased slope stabiliry and erosion control on
critical sircs.

iiwide width Ensile
i,lesting of Pyramat@.

The abrasion resiscang resilient Pyramat structure also
provides maximum resistance co consmrcdon and maine-
nance induced scesses. Field surveys have demonstrated thac
low smength matcings maysusein mechanical damage and
ructing from passes of maintenance (mowing), emergency,
service and recrcacional vehicles.

Pyramat provides greater tersile propcrties than an
AASHTO M28&99*, Class 1, Stabilizacion Georexcile,
ensuringprotecdon from both anticipated and
unanticipaced abuse.
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The Performance Pvramid

Ihe erosion and sedimenc control induscry has rapidly
evolved inro a diverse hierarchy of cosr-effective
pethods and cechniques. The adjacen tperfonnancz
Pyrarrudhighlighrc the four primary divisioru of
vegeuced erosion conuol cechniques.

In order of increasing funccionalicy and
performance are:

Superior tensile propercies combined with rugged
conseuccion, durabilicy, proven performance and
unsurpassed funccional longevicy clearly separace rhe
high suwivabilicy Pyramat@ ftom ociscing TRMs.

Q eo s"lnthetic q o simt. control mst erials
haae r;s,ento anewleeel.

l.

 

^.

^'

Basic Mulching Techniques.

Advanced Mulching Techniques

Turf Reinforcemenc Mam

High Performance
Turf Re inforcemenc Mats



Functional Longevity for the Aees
R.,rrfor..*.nr marices musc provide long-rerm perfor-
mance under adverse con&cions. ln arid co semi-arid
regions or sites where escablishmenc of vegecation is slow,
inadequarcly sqbilized TRMs may undergo significanr W
degradation prior oo performing their primary funccion.

The durable PyramaPerosion matrix is designed m
wi*utand prolonged exposure in the challenging condicions
of demanding jobsires or inhospicable climaces. Uleaviolec
scabilizers assure firnccional longevicy when vegecacive
escablishmenc is delayed oi the macrix is othenrrise e<posed
co excended periods ofsunlight

Pyramat's polypropylene yams are resisanr co biodegnda-
tion and unaffecced by chemicals normally found in soils.
Some polymers, such as moiscure absorbing polyamides
(nylon), may be subjecc ro remporary and permanentloss of
strength from both chemical and hydrolycic anaclc Because
polyolefins (polypropylene) atsorb negligible amoune of
*acer, Pyramat will maintain ia tensile propenies under
saturated condidons with no long-term loss of srength via
hydrolysis.

This corrosion resistant macrix will endure as a key eompo-
nent of a shoreline proceccion sysrem, even in brackish or salc
water conditions. Careful polymer seleccion, high strength,
resiliency, abrasion and punccure resistance, and ursurpassed
dimeruional scabilicy ensure tiiese p3narnids wiL ako stsd tlv
test of rllrv.

Pynmat@ nigh perlormanu TBM provldes'rebartor root systems."



Peak Performance
Y\
lerformance of Pyramato erosion macrix has been
excensively evaluared at cwo renowned hydraulics
tescing laboracories in dre wesem Unired Suces.

Escablishing a flow rate versus rime concinuum,
performance (see graph below) has been quancified
using vegeeted and non-vegeated matcings versus
nonreinforced vegetarion and bare soil. These
scudies identi-fu the design window which provides
performance guidelines from rime of inscallacion,
rarsitioning !o a macure vegetaced condicion for
che long.term design life of the projecc

Maximum recommended permissible velociries and
shear scesses for Pyramat are presenced in the qble
above. Vegerated, Pyramat will resisc flow velocicies
of up co 7.6 m/sec (25 fdsec) ac shear suesses up ro
48.9 kg/m'] (I0 lb/6i).

Additionally, rhe resisance of unvegerared Pyramat
co direcdy applied shear srresses was measureil using a
specially designed flume. The Pyramat three.dimen-
sional smrccure resisced the maximum shear developed
ac full-flume capacicy wirh no deformacion whasoever.
Maximum shear suess developed was approximately
39.2 kg/m2 (8 lb/fc'?) at a velocicy of 6.1 m/sec
(20 fi/sec).

T\e graph below illustrates rhe enhanced performance
of Pyramac high performance curf reinforcemenr mac
above thac of convencional Bioeclnical Co,mpositcsG and
nanrral vegecacion-
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Pyramat@ nign
peftomance TRM
HP-mM)',akesturf
reintorcement to
unprecedented levels.

High velociy hydnulic tlune testing.



PYRAMAf Applications PYRAMAT' lnstallation
T\
.YyramaP handles a broad range of discrirninacing
biocechnical applicarions requirin g vege caced so il reinforce-
ment and scabilizarion including:

A Scormwacer/Drainage High Flow Channels

  Landfill Caps, Slopes & Diversion Sruccures

A' Dam, Dike &Levee Proreccion

A' Bank & Shoreline Scabilization

l, Geosyndnecic Reinforced Earch Sructures

A Vegecaced Georexdle Slope Facings

  Veneer Cover Soil Sqbilizarion

A. lnledOudetProrection

O.tler potencial applicacions include:

A, Grassed Access Roadsftemporary Parking Areas

  Pre-grown Reinforced Vegeraced C"rp.r

Ihe rugged Pyramat macrix will also absorb considerable
installation stress permiccing the use of mechanical equip-
menc. The marrix will perform besc when inscalled benearh
the soil surface.

  When used as a vegetaLive reinforcemenc marrix,
the producc should be insqlled firsr, seeded, then
^ | lf - L- veneer of soil placed and compacred
inco rhe "pyra-cells."

l' Light weighc wheeled equipmenr or vihracory
campers may be carefully ucilized co facilitate
compactlon.

  Refer to rhe Synthecic Induscries Pyramat
Insallacion instruccions as a soil-filled macrix.

A For orher insallation requirements, please
contact SIo Geosolutioru for prompt
recommendacions and on,site corueucrion
assiscance at (423) 899-U44 or toll ftee in
the USA at (800) FIX-SOIL.

Ste e p sl op e stabil izatlon.



aneeri Specifications

Ge HIGH PEF$'ORMAIICE TURF RETNFORCEMENT scable configurarion of resilienc pyramid-like projeccions. The
marcrial shall exhibir very high inrcrlock and reinforcemenr
capaciry with borh soil and rooc sysren$ and demonstrae high
censile rnoduhs. The high performance TRM shall conform ro
the propercy values lisced below under dry or sao:raced
condicions.

3,200 x 2,200 tbtft

3,100 x e000 tb/n

46.7 X 321 kN/m

45.2 X 29.2 kl.Um

UV Resistance @ 1000 hours

Veloctty

Vegetated

Unvsgeated

Short-Term 0/z hr)

25tUsec 7.6 m/sec

20tVsec 6.1 m/sec

Long-Term (50 hrs)

14 fUsec 4.3 mAec

10 tt/bec 3.0 mAsc
Shear Stross

Vsgotatsd

Unvegshted

10 h/fi, 48.9 kg/m2

I b/fF 39.2 kg/m2

6 h/tt, 29.3 kg/m2

3 b/ft2 14.7 Rglml

IIOTFf;

1 All publbhed wlu* are Mtnlmun Arfdnge Roll Vatues (MAR|/) unhss
oth.erwbe tndieted" yatcling a gS% confi(terr;c tevel Additio;al pnpw
values anllable upon EquesL

2 Values tor both nachine and cmss machtne diaclions under dty or
satwded conditons.

3 Resllhncy defined ss percefit of ofigina! thlckness FJflined alter g cyctes ol
a 100 psl load (690 kPa) for 60 seconds wlthout !oad... thtckness neaswed
30 mlnutes aftet t@d removed ln accoftlance wlth ASTM D-1V7.

4 Grcund Covet Factor rcprr'jser/s "% shade, trcn L//r/,ttp Ltght prcjection Test.

5 Velues obblnetl aten tn(tependent hydnulics testing lebontory.

STANDABD NOLL SIE INFONMATIOTI

2.59nx27.4m=71rTf

8.5 ft x 90 ft = 765 ft2 = 85 yd2



EC-DESIGN'2000
ECDESIGNo 2000, Sl's newesc erosion control compurer software,i::::iiriri:lii
Iers users selecc rhe rnosr appropriace erosion conrol producr for 

" 
ii:::i:lri:*

variecy of channel and slope applicarions. The calculacions follow iii::::
stace-of-rhe-pracrice U.S. Federal Highway Adrniniseacion
(FH\UA) and Deparmrent of Agriculcure (USDA) procedures,
including maximum velocicy and shear scress analyses, incegracion
of compound channels, soil loss escimarions and pull-down
window screens. Once rhe mosc appropriarc producc is selecced,
the rcsults, specifications and CAD drawings are princed or can
be saved eleceonically.

ECDESIGN 2000 offers chese importanc feacures:
A Channel lining design
A Slope proceccion design analysis
l. Maximum permissible velocity and shear stress approaches
l. lnregrarion of compound flexible channel lining sysrems
A. lnteraccive cost analysis for channels and slopes

Specifi thebest with total confi.d.ence.

Pyramst'hlgh P3 iormanca lud rclntorcamonl mat ls cov€red by U.S. Patents #5,567,087 lnd 6,016,399. Pyramat b a Ggblrrod trEdGmrrk of SF Corpontlon,

C2000 6l.CoDo6tbn
GPDPI+1OO

Pri.ld h USA
1l/$.t5M

SMART SOLUTIONS'
Analyzing and solving civil and envimnmental problems is our
focus.'We want ro work wich you on you! nexr pmjecr.

FOR ADDITIONAI INFORMATION, PLEASE CALL:

SIo Geosoludons
6025 Lce Highway, Suire 435
Chananmga, TN 3?421 USA
Toll ftee in rhe US,t (800) FD(-SO[ or (800) 621.0444
Office (423) 899-W4 Fa:c (423) 899-76L9
Intemec www.fxsoilcom

Construccion and Civil Engineering Solutions

. GEOTEXo woven and nonwoven gcotexdles

. GEOTEXo ssucrural soil Einforccmenr seotexriles and
geotexrile tubes

. PAVE-DRY@ asphdt overlay fabrics

. LAI.JDLOBP turf rcinforcement ruats, emsion control blankets
and fibcr roving sy$crns

. IINDLOKo natural crosion control blankets

r p]fua5lvt{fo high performancc urrf reinforcement mar
. GEOFIBERSP 3-dimensional soil rcinforccmcnt fibcrs

. FIBERMESHo synthctic ffbers for cnocrcre rcinforcement

. NOVOCONo stccl fiben for concrete reinforcement

Call us or one of our many distributos today

Distributcd by:

Mcmbenhip Aftiliatiors Include:

Grosyr,rmenc RESEARcH lrusnrwr
S(@ mmq^ssoc,^'o* .,rTfiir*
lffit iry;

{Fmrrcrcuffi 
'eaFGo-

7$ n * r"" tim al gtut ext il e .try iet y

SI" Geosolutions
s6||ermakesnoYvarranty.rxpressor|mp|bd,concgrningth8p'oductlum|shedhereunderoth€rttBnaturetim€o|de|iver|tsha||beolth8qUa|itysndsp!c||i
Anyknp|igdwarnntyo'tihesstorapartbU|arpurposoba(p'Esstysrc|Uded,end,tothgrxt0nttMtltiscontrartotlElongo|n9scnt!re,anyimpr|sd[,rn"
bcxpcss|ycxc|Utl8tt.Anylgcommondstionsrnadebyse||rrcomirningtluusosorapp|icetionso|sa|dProdUc|rr8br|iwoorotiibterndSittoimrrosnowamri4,olsubtob
omalnod. It hs product does not me€t SP Corporationb current publlshed specllications, and $e orstomer giws notice b Sl Corporation bsloro tnstalling $e Dro'cuct uren St
CorDoration wlll rsplaco tlo ploduct wthout c-harge or Glund the purc,hass price.
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Hieh Performance
TuFf Reinforcement Mat

a

o

a

a

I nstal lation G uidelines
Site aon

Grade and compact area of insrallation.

Prepare seedbed by loosening 50-75 mm (2-3 in) of ropsoil above final grade.

lncorporate amendmenu such as lime and fenilizer into soil.

Remove all roch, clods, vegeration or other obstrucrioru so thar the
installed PyramaP will have direct conact wirh soil surface.

Do nor mulch areas where mar is ro be placed.

Apply seed to the soil surface before installing Pyramat or after
installarion for enhanced performance prior to soil ff.lling (preferable).

Vhen seeding prior to Pyramat installation, all check slou arrd other
arezu disurbed must also be reseeded.
'When 

soil filling, seed Pyramat and endre disrurbed area after
instellxgi.sn, prior to filling mat with soil

Conact your localU.S. Natural Resource Coruervarion Sewice (NRCS)
Plant Marerials Specialist or other resource for seed recommendatioru.

PYRAMAT' Placement Banla and
. Exrend Pyramat 600-900 mm (2-3 fd over cre$ of slope and excavate a

300 x 150 mm (12 x 6 in) terminal anchor cench (Figure 4 on page 3).

. Anchor Fyramat in trench on,3O0 mm (1 ft) spacings, backftll and
compact soil

. Unroll Pyramat down slope:

. Overlap adjacent rolls at least 75 mm (3 in) and anchor every 450 mm (18 in).

. Lay Pyramat-loose to maintain direct contacr with soil (Do not pult
Pyramat taut. This may dlow bridging of soil surface.)

. Secure Pyramat to ground surface using U-shaped wire staples (prefened)
geotexdle pins. (See ground anchoring devices on page 3.)

o Refer to anchor panem guide on page 3 for appropriate number and panem
of anchors.

6 Sl'Geosolutions



PYRAMAT' Placement Channels
Excavare an inirial anchor rench 300 mm (12 in) deep
and 150 mm (6 in) wide across the channel at the lower
end ofthe project area (Figure 1).

Excavate intermirenr check slots 150 mm (6 in) deep
and 150 mm (6 in) wide across the channel at 9.1 m
(30 ft) inrervals along the channel (Figure 2).

Cur longitudinal channel anchor slots 100 mm (4 in)
deep and 100 mm (4 in) wide along both sides of rhe
installation to bury edges of PyramaP (Figure:).
\ilhenever possible, extend mat 600.900 mm (2-3 fr)
above crest ofchanne[ side slopes.

r Beginning at the cenrer of downstream end of the channel,
place the'end of the first roll in the anchor trench and
secure with fastening devices at 300 mm (1 ft) intervals
(Figure 1).

r In same mannerr position adjacent rolls in anchor rrench,
overlapping the precedi.ng roll a minimum of ?5 mm (3 in).

o Again, secure aE 3@ mm (1 fr) intervals, bacldill and
compact soil.

. Unroll Pyramat over rhe compacted rench. Srop at
next check slot or terminal anchor uench,

. Unroll adjacenr rolls upsueam in order to maintain a
?5 mm (3 in) overlap and anchoring every 450 mm (18 in).

o Fold and secure all Pyramat rolls snugly into intermirrent
check slots. Lay Pyramat in the bonom and fotd back
against itself. Anchor through both layers of mat at
300 mm (1 ft) intervals then backftll and compact soil
(Frgue 2). Continue rolling Pyramat upstream over
the compaced slot to the noct check slot or rcrminal
anchor trench.

o ln low velocity channels of < 25 m/sec (< 8.2 fi/sec)
, ;excavatedincohesive soils, an alternate me*rod may be

used: place two rows of anchors on 150 mm (6 in) centers
at 9.1 m (30 ft) inrewals in lieu of excavated check slots.

. Overlap roll ends a minimum of 300 mm (1 ft) with
upsceam Pyramat on top. Begin all new rolls in a check
slor. Anchor overlapped area by placing two rows of
anchors, 300 mm (1 fr) apan on 300 mm (1 ft) inrervals.

r Place outer edge of Pyramat in previor.sly excavated
longinrdinal slots, anchor using prescribed saple
patEem, backfill and compact soil (Figure 3).

D'RECNON OFFI-OW+

Figure l: lnllial AnchorTrcnch (Channels)

DIRECTION OF FLOW+

Figure 2: lntermitlent Check SIot (Channels)

Flgure 3: Longltudinal Anchor Trench (Channels)



e Anchor, bac&{ill and compact upsueam end of pvramap
in a 300 x 150 mm (12 x 6 in) terminal uench (Figure 4).

r Secu:e Pyramat to ground surface using U-shaped wire
staples (preferred) geotexrile pins. (See ground anchoring
devices below.)

r Refer to anchor paftern guide below for appropriare
number and patrem of anchors.

o Seed and ftIL Pyramat whh soil for enhanced
performance.

o lVhen using Pyramat with a geotextile undemeath.
always seed after irualling mar, rhen fill with soi.L

Cround Anchoring Devices

Anchor Pattern Guide
The colored areas in the adjacent diagram provide
anchor recommendarions based on slope gradienr and/or
antilcipated flow conditioru. rJ?hen the correct number of
arrchors has been determined, refer to rhe four illusnations
below to esrablish anchor panern. All overlaps should be
anchored ar a 450 mm (18 in) frequency.

lncreased anchotiirg may be required depending upon site
conditions. Soil ftlling immediatety after installation will
decrease dre recommended anchoting rare to the noct
lowesr pattem. Example: Soil tilling of maning in high
velocity channels will reduce anchor pattem to 2,/, te. rnl
(2 peryd).

:an be r.rsed to anchor Pyramat to the ground surface. \ilire
should be ar leasr 4.7 mm (frc in) diameter $eel wLh a 3g mm
meal pins should be driven flush to the soil surface. All anchors
:ient ground penetrad.on to resist pullour. longer anchors may
gd in rockv soils.
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Figure 4: Terminal Anchor Trench (SIopes and Channets)
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Soil Filling ( ional)
. Pyramato is designed to be ftlled wirh soil after

insrallarion. This maximizes performace of the product.
Connct SI Engineering Services for a more detailed
explanation of the benefits of soit ftlling TRMs.

. A-fter seeding, spread and lightly rake 12-19 mm
Uz-3lc vr) of {ine topsoil inro rhe Pyramat and
completely fill the voids. Use backside of rake or other
flat tool ro ensure a smooth soil-filted surface.

. lmporrant! Smooth soil ftll in order to just expose rhe
top of marrix. Do nor place excessive soil above the mar.

. Pyramat will withsand tighweight rubber,dred
consrnrction equipment. No tracked equipmenr or
sharp rums should be made on the mar.

Avoid any taffic over Pyramat if very loose or wet
soil conditions exist.

Use shovels, rakes or broorns for fine grading and
finishing.

Broadcast additional seed and mulch above the
soil-filled Pyramat, if desired.

Ifpossible, water as necessary to enhance growth.

Consult manufacturer's technical representative
or local distributor for installation assistance,
particuJarly if unique conditions alply
(i.e. fine sandy soils, infertile environments).

Pdrbd h usA
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SMART SOLUTIONS"

{nalyzrng and solving civil and environmcnral problems is our
focus. l0e wanr ro work wirh you on your nexr proiecl

FOR ADDITIONAI INFORMATION, PLEASE CAIL:

SIo Geosoludons
6025Lee Highway, Suire 435
Chanancnga, TN 3?421 IJSA
Toll ftee in the USd (800) FIX-SOIL or (800) 621.0444
Office (423) 899.0444 Fa* (423) 899.?6Lg
Inrcmct: www.fixsoilcom

Merbhrship Affiliariors Include:

Grosvrvrumc RESE{RcH I Nsnrum
|MIERI{^IIOt{^I.
n6loN co.flrot ASsoclAIbN

Corurruccion and Civil Engineering Produca

. GEOTD(o wovcn and nonwovea gcorexdlcs

. GEOTEXo strucrural soil reinforcemenr georexriles and
gmtextile tubes

. PAVE.DRY@ asphalr overlay fabrics

. LANDLOKo turf reinforcemenr mars, crosion concol blankerc
and fiber roving sy$ems

. BONTERRAO natural crosion conrol blankcts

. PYRr{\iL{fo high performance nrf reinforcemcnt rnar

. GEOFIBERSo 3.dimcnsional soil rcinforcement fibers

. FIBERMESHo synrhetic fiben for concrete rcinforcement

. NOVOCON@ srcel fibcn for concrerc reinforcemenr

Call us or one of our roany distributors roday.

Distributcd by:
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Synthetlc Industries wlll replaco tts product wlthout charls 0r rclund the purchaso price.
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PyramaF pctmansnt c'E6lon and t€lnforcement metrlx b coverdd by U.S. PstonB #5,507,087 and 5,616,399. Pyramsf b a rogtsto]ld tredsmark of Sp Corporatbn, Inc,



Castle Gate Holding Company
Castle Gate Mine

ct0071004

Phase I Bond Release on 1.7 acres of disturbed lands associated with the Adit No. 1 in the
canyon along US llighway 6, west of the Castle Gate area.

I hereby certify to the best of my information and belief that all applicable reclamation activities
have been accornplished in accordance with the requirements of the Act, the regulatory program,
and the approved reclamation plan.
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Subscribed and sworn to before me this Sdaay of {Y10,L , zo 0g
a

G-4 ,zo15'My Commission Expires:

Attest: State of

County of



AFFIDAWT OF PUBLICATION

STATEOFUTAH)

ss.

CountyofCarbon,)

I, Ken Larson, on oath, say that I am the Publisher

ofthe Sun Advocate, a twice-weekly newspaper

of general circulation, published at Price, State a

true copy ofwhich is hereto attached, was pub-

lished in the full issue of such newspaper for 4

(Four) publication was on the 2l st day of June,

2005,and that the lastpublication ofsuch notice

was inthe issue ofsuchnewspaper datedthe l2th

day of July, 2005.

K*-"Ufu
Ken Glarson- Publisher

:

Subscribed and swomto before me this l}th day

ofJuly,2005.

,fu&a'/ry
NotaryPublic My commission expires January

10,2007 Residing atPrice, Utatr

Publication fee, $ 465.92

PUBLIC NOTICE
APPLICATION FOR PHA$E I BOND RELEASE

AUDIT NO. 1
CASTLE GATE HOLDING COMPANY

CASTLE GATE MINE
pERMtT C1007 1904, AppRovED 1a2411999

CARBON COUNTY, UTAH

Castle Gate Holding Company,999 Corporate Blvd., Linthicum Heights, MD
21090, has completed Phase I of the approved reclamation plan for the approxi-
mately 3.0 acres of land in the Adit No. 1 are of the Castle Gate Mine. This is based
on meeting the backfilling and grading and drainage control requirements for Phase
I reclamation in accordance with the approved reclamation plan. All earhwork,
drainage control, and revegetation were completed on site in the fall of 2002.

In accordance with the provision of R645-301-880, of the state ol l,ltah
R645-coal Mining Rules,.notice is hereby given to the general public trat casile
Gate Holding company is applying for partial release of the performance bond
posted for this operation.

The surety bond posted tor the castle Gate Mine is $680,1b4 of which
$129,054 is designated for the Adit No. 1 reclamation.'casile Gate llolding
company is seeking release of $77,432fr0m the Adit No. 1 pcirtion of the bond.

The Adit No. 1 area is located on the Helper, ljtah, u.s. Georogicar survey
7.5 minute quadrangle map. The site is located in Price canyon approximately 3
miles nofth of Helper, Utah on the following described lands:

Township 13 South, Range g East, SLB&M, Utah
Section 1: NW1/4 NW1/4
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CASTLE GATE HOLDING COMPANY
Castle Gate Mine

P.O. Box 30
847 NW HWY 191

Helper, Utah 84526
(43s)4724737

Fax: (435)4724182

Apnl29,2005

Mr. Dave Levanger
Carbon County Plarming and Zoning
120 East Main Street
Price. Utah 84501

Re: Notification of Aoolication for Phase I Bond Release. Adit No. l. Casfle Gate Holding Comoanv.
Castle Gate Mine. C/007/004. Carbon Countv. Utah

Dear Mr. Levanger:

Castle Gate Holding Company, 999 Corporate Blvd., Linthicum Heights, MD 21090, has completed Phase I of
the approved reclamation plan for the approximately 3 .0 acres of land in the Adit No. 1 area of the Castle Gate
Mine. This is based on meeting the bacldlling and grading and drainage contol requirements for Phase I
reclamation in accordance with the approved reclamation plan. All earthwork, drainage control, and revegetation
were completed on site in the fall of 2002.

ln accordance with the provisions ofR645-301-880 ofthe State of Utah R645 Coal Mining Rules, this letter will
serve as notification that Castle Gate Holding Company intends to file an application with the Utah Division of
Oil, Gas and Mining for partial release of tlrc performance bond posted for this operation.

The surety bond posted for the Castle Gate Mine is $680,154 ofwhich $129,054 is designated for the Adit No. I
reclamation. Castle Gate Holding Company is seeking release of $77,432 from the Adit No. 1 portion of the
bond.

The Adit No. I area is located on the Helper, Uta[ U.S. Geological Suwey 7.5 minute quadrangle map. The site
is located in Price Canyon approximately 3 miles north ofHelper, Utah on the following described lands:

Townshio 13 South. Ranse 9 East. SLB&M. Utah
Section l: MVI/4 NWl/4

Comments conceming Phase I bond release from the lega1 or equitable owner ofrecord of the surface areas to be
affected and from the Federal, Utah and local govemment agencies which would have to initiate, inrplement,
approve, o'r authorize the proposed use of the land following reclamation should be mailed to: Plateau Mining
Corporation, Attention: Demis N. Ware, P.O. Box 30, Helper, Utah 84526.

Ifyou have any questions or need additiural informatior, pleas€ contact me at (435) 4724737 .

4/&
Dennis N. Ware
Controller and Administrative Manager

Env: Environmental./Pennit Actions Castle Gate/Adit No. l/L,and Owner Notification phase I



CASTLB GATE HOLDING COMPANY
Castle Gate Mine

P.O. Box 30
847 NW HWY 191

Helper, Utah 84526
(43s\472-4737

Fax: (435\4724782

April 29, 2005

Mr Gary Harwood
Helper City
P.O. Box 221
Helper, Utah 84526

Re: Notification of Application for Phase I Bond Release. Adit No. 1. Castle Gate Holding Company,
Castle Gate Mine. C/007/004. Carbon Countv. Utah

Dear Mr. Harwood:

Castle Gate Holding Company, 999 Co'rporate Blvd., Linthicum Heights, MD 21090, has completed Phase I of
the approved reclamation plan for the approximately 3 .0 acres of land in the Adit No. 1 area of tle Castle Gate
Mine. This is based on meeting the backfilling and gra.ding and drainage control requirements for Phase I
reclamation in accordance with the approved reclamation plan. All earthwork, drainage control, and revegetation
were completed on site in the fall of2002.

hr accordance wrth the provisions of R645-301-880 of the State of Utah R645 Coal Mining Rules, this letter will
serve as notification that Castle Gate Holding Company intends to file an application with the Utah Division of
Oil, Gas and Mining for partial release of the performance bond posted for this operation.

The surety bond posted for the Castle Gate Mine is $680, 1 54 of which $ 1 29,054 is designated for the Adit No. I
reclamation. Castle Gate Holding Company is seeking release of $77,432 ftomthe /,drit No. I portion ofthe
bond.

The Adit No. I area is located on the Helper, Utalr, U.S. Geological Survey 7.5 minute quadrangle map. The site
is located in Price Canyon approximately 3 miles north ofHelper, Utah on the following described lands:

Townshio 13 South. Ranee 9 East. SLB&II Utah
Section 1: NWl/4NWl/4 ,

Commeirts conceming Phase I bond release from the legal o equitable owner ofrecord ofthe surface ar€as to be
affected and from the Federal, Utah and local govemme,lrt agencies which would have to initiate, irplement,
approve, or authorize the proposed use ofthe land following reclamaticr should be mailed to: Plateau Mining
Corporation, Attentim: Dennis N. Ware, P.O. Box 30, Helper, Utah 84526.

lfyou have any questions or need additicral inforrnatioq please contact me at (435) 4724737.

Dennis N. Ware
Controller and Adminishative Manager

Env: Environrnental/Pennit Actions Castle Gate/Adit No. l/Land Owner Notification phase I
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CASTLE GATE HOLDING COMPANY
Castle Gate Mine

P.O. Box 30
847 NWHWY 191

Helper, Utah 84526
(43s)4724737

Fax: (435)4724782

April 29, 2005

Mr. Harold Cunningham
Utah Power and Light - Carbon Plant
Helper, Utah 84526

Re: Notification of Application for Phase I Bond Release" Adit No. 1,. Castle Gate Holding Companv.
Castle Gate Mine. C/007/004, Carbon Countv, Utah

Dear Mr. Cunningham:

Castle Gate Holding Company, 999 Corporate Blvd., Linthicum Heights, MD 21090, has completed Phase I of
the approved reclamation plan for the approximately 3.0 acres of land in the Adit No. I area of the Castle Gate
Mine. This is based on meeting the bacldlling and grading and drainage contol requirements for Phase I
reclamation in accordance with the approved reclamation plan. All earthworlg drainage control, and revegetation
were completed on site in the fall of2002.

In accordance with the provisions ofR645-301-880 ofthe State ofUtah R645 Coal Mining Rules, this letta will
serve as notification tlat Castle Gate Holding Company intands to file an application with the Utah Division of
Oil, Gas and Mining for partial release of the performance bond posted for this operation.

The surety bond posted for the Castle Gate Mine is $680, I 54 of which $ 1 29,054 is designated for the Adit No. I
reclamation. Castle Gate l{olding Conrpany is seeking rclase of$77 y'32 from the Adit No. I portion ofthe
bond.

The Adit No. I area is located on the Helper, Utah, U.S. Geological Survey 7.5 minute quadrangle map. The site
is located in Price Canyon approximately 3 miles north ofllelper, Utah on the fo-llowing described lands:

Township 13 South- Ranee 9 EasL SI3&M. Utah
Section l: NWI/4 NWl/4

Cornments conceming Phase I bond release from the legal or equitable owner ofrecord oftle surfaoe areas to be
affected and from the Federal, Utah and local govemment agencies which would have to initiate, impleme,lr!
approve, or autlorize the proposed use ofthe land folloqdng reclamation should be mailed to: Plateau Mining
Corporation, Aftention: Dennis N. Ware, P.O. Box 30, HelpEr, Utah 84526.

Ifyou have any questions or need additioral information, please contact me Lf G35) 4724?37 .

Controller and Administrative Manager

Env: EnvironmentallPennit Actions Castle Cate/Adit No. l/Iand Owner Notification phase I
o



CASTLE GATE HOLDII{G COMPANY
Castle Gate Mine

P.O. Box 30
847 NW HWY 191

Helper, Utah 84526
(43s)472-4737

Fax: (435)4724782

April 29, 2005

Carbon County Commissioners
120 East Main Street
Price. Utah 84501

Re: Notification of Apnlication for Phase I Bond Release. Adit No. 1. Castle Gate Holding Companv.
Castle Gate Mine. C/007/004. Carbon Countv. Utah

Dear Commissioners:

Castle Gate Holding Company, 999 Corporate Blvd., Linthicum Heights, MD 21090, has conpleted Phase I of
the approved reclamation plan for the approximately 3.0 acres ofland in the Adit No. 1 area ofthe Castle Gate
Mine. This is based on meeting the bacldilling and grading and drainage control requirernents for Phase I
reclamation in accordance with the approved reclamation plan. All €arthworh &ainage contol, and revegetation
were completed on site in the fall of2002.

In accordance with tlre provisions ofR645-301-880 ofthe State of Utah R645 Coal Mining Rules, this letter will
serve as notification t}at Castle Gate Holding Company intends to file an application with the Utah Division of
Oil, Gas and Mining for partial release of the performance bond posted for this operation.

The surety bond posted for the Castle Gate Mine is $680,154 of which $129,054 is designated for the Adit No. I
reclamation. Castle Gate Holding Conpany is seeking rclealc of $77 ,432 from the Adit No. 1 portion of the
bond.

The Adit No. I area is located on the Helper, Utah, U.S. Geological Sunrey 7.5 minute quadrangle map. The site
is located in Price Canyon approximately 3 miles north ofHelper, Utah on the following described lands:

Township 13 South- Ranee 9 East SLB&lvL Utah
Section 1: NWI/4 NW1/4

Conmrents conceming Phase I bond release from the legal or equitable owner ofrecord ofthe surface areas to be
affected and from the Federal, Utah md local govemment agencies which would have to initiate,.implemenl
approve, or authorize the proposed use of the land following reolamation should be mailed to: Plateau Mining
Corporation, Attention: Dennis N. Ware, P.O. Box 30, Helpa, Utah 84526.

If you have any questions or need additional information, please contact me * (435) 4724737.

ilftL
Controller and Administrative Manager

Env: EnvironrnentayPennit Actions Castle Gate/Adit No. l/I-and Owner Notification phase I
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CASTLE GATE HOLDING COMPANY
Castle Gate Mine

P.O. Box 30
847 NW HWY lgt

Helper, Utah 84526
(43s)4724737

Fax: (435)4724782

April 29, 2005

Mr. Phil Palmer
Price River Water Improvement District
P.O.  903
265 South Fairgrounds Road
Price. Utah 84501

Re: Notification of Application for Phase I Bond Release. Adit No. 1, Castle Gate Holding Companv.
Castle Gate Mine. C/007/004. Carbon Countv. Utah

Dear Mr. Palmer:

Castle Gate Holding Company, 999 Corporate Blvd., Linthicum Heights, MD 21090, has completed Phase I of
the approved reclamation plan for the approximately 3 .0 acres of land in the Adit No. 1 area of the Casfle Gate
Mine' This is based on meeting the bacldilling and grading and drainage control requirements for Phase I
reclamation in accordance with the approved reclamation plan. All earthwork, drainage control, and revegetation
were completed on site in the fall of2002.

In accordance with the provisions ofR645-301-880 ofthe State of Utah R645 Coal Mining Rules, this letter will
serve as notification tlat Castle Gate Holding Company intends to file an application with the Utah Division of
Oil, Gas and Mining for partial release of tlre performance bond posted for this opemtion.

The surety bond posted for the Castle Gate Mine is $680,154 of which $129,054 is designated for the Adit No. 1
reclamation. Castle Gate Holding Company is seeking relase of $77 ,432 from the Adit No. 1 portion of the
bond.

The Adit No. 1 area is located on the Helper, Utalu U.S. Geological Survey 7.5 minute quadrangle map. The site
is located in Price Canyon approximately 3 miles north of Helper, Utah on the following described lands:

Township 13 South. Ranse 9 EasL SLB&M. Utah
Section 1: NW1/4 NW1/4

Comments conceming Phase I bond release from the legal or equilable owner ofrecord of the surface areas to be
affected and from the Fed€ral, Utah and local govemment agencies which would have to initiate, inplement,
approve, or authorize the proposed use ofthe land following reclamation should be mailed to: Plateau Mining
Corporation, Attention: Dennis N. Ware, P.O. Box 30, Helper, Utah 84526.

Ifyou have any questions or need additiural informaticn, please contact me at (435) 4724737 .

Dennis N. Ware
Controller and Administrative Manager

Ettv: EnvironnrentaVPemtit Actions Castle Gate/Adit No. 1/Iand Owner Notifrcation phase I



CASTLE GATE HOLDING COMPANY
Castle Gate Mine

P.O. Box 30
847 NW HWY 191

Helper, Utah 84526
(43s)4724737

Fax: (435)4724182

4pi129,2005

Mr. Patrick Gubbins
Bureau of Land Management
125 South 600 West
Price, Utah 84501

Re: Notification of Anplication for Phase I Bond Release Adit No. 1. Castle Gate Holdinq Companv.
Castle Gate Mine. Ci007l004. Carbon Countv. Utah

Dear Mr. Gubbins:

Castle Gate Holding Company, 999 Corpotate Blvd., Linthicum Heights, MD 21090, has conrpleted Phase I of
the approved reclamation plan for the approximately 3.0 acres ofland in the Adit No. I area ofthe Castle Gate
Mine. This is based on meeting the bacldlling and grading and drainage control requirements for Phase I
reclamation in accordance with the approved reclamation plan. A1l earthwor! drainage control, and revegetation
were completed on site in the fall of2002.

In accordance with the provisions ofR645-301-880 ofthe State of Utah R645 Coal Mining Rules, this letter will
serve as notification that Castle Gate Holding Company intends to file an application with the Utah Division of
Oil, Gas and Mining for partial release ofthe performance bond posted for this operation.

The surety bond posted for the Castle Gate Mine is $680,154 of which $129,054 is designated for tlre Adit No. I
reclamation. Castle Gate Holding Cornpany is seeking rclease of $77,432 fiom the Adit No. I portion of the
bond.

The Adit No. 1 area is located on the Helper, Uta[ U.S. Geological Suwey 7.5 minute quadrangle map. The site
is located in Price Canyon approximately 3 miles north of Helper, Utah on the following described lmds:

Township 13 South. Ranee 9 East. SLB&M. Utah
Section 1: NWI/4 N'W1/4

Comments conceming Phase I bond release from the legal or equitable owner ofrecord ofthe surface areas to be
affected and from the Federal, Utah and local govemmeirt agencies which would have to initide, implement,
approve, or authorize the proposed use ofthe land following reclamation should be mailed to: Plateau Mining
Corporation, Attention: Dennis N. Ware, P.O. Box 30, Helper, Utah 84526.

Ifyou have any questions or need additional information, please contact me at (435) 4724737 .*wurr/-
Dennis N. Ware
Controller and Administrative Manager

Env: Environmental/Pennit Actions Castle Gate/Adit No. l/Iand Owner Notification phase I

o



CASTLE GATE HOLDII{G COMPANY
Castle Gate Mine

P.O. Box 30
847 NW HWY 191

Helper, Utah 84526
(43s)4724731

Fax: (435)472-4782

o

April 29,2005

Mr. Kevin S. Carter
Director
School and Institutional Trust Lands Administration
675 East 500 South, Suite 500
Salt Lake ciry, Lltah 84102-2919

Re: Notification of Application for Phase I Bond Release. Adit No. 1, Castle Gate Holding Companv.
Castle Gate Mine. C/007/004. Carbon Countv. Utah

Dear Mr. Carter:

Castle Gate Holding Company, 999 Corpomte Blvd., Linthicum Heights, MD 21090, has completed Phase I of
the approved reclamation plan for the approximately 3.0 acres ofland in fhe Adit No. I area of the Castle Gate
Mine. This is based on meeting the bacldlling and grading and drainage control requirements for Phase I
reclamation in accordance with the approved reclamation plan. A11 earthworh drainage contol, and revegetation
were completed on site in the fall of2002.

In accordance with the provisions of R645-30 1 -880 of the State of Utah R645 Coal Mining Rules, this letto will
serve as notification that Castle Gate Holding Company intends to file an application with the Utah Division of
Oil, Gas and Mining for partial release of the performance borid posted for this operation.

The surety bond posted for the Castle Gate Mine is $680,154 of which $129,054 is designated for the Adit No. I
reclarnatiur. Castle Gate Holding Company is seeking relase of $77,432 from the Adit No. I portion of the
bond.

The Adit No. I area is located on tlre Helper, UtatL U.S. Geologioal Survey 7.5 minute quadrangle map. The site
is located in Price Canyon approximately 3 miles north ofHelpo, Utah on the following descdbed lands:

Township 13 South. Ranee 9 Easl SLB&M. Utah
Section 1: NWl/4 NWl/4

Comments oonceming Phase I bond release from the legal or equitable orryner ofrecord ofthe surface areas to be
affected and from the Federal, Utah and local govemment agencies which would have to initiate, implement,
approve, or authorize the proposed use ofthe land following reclamation should be mailed to: Plateau Mining
Corporation, Attention: Dennis N. Ware, P.O. Box 30, Helpo, Utah 84526.

Ifyou have any questions o'r need additional information, please contact me at (435) 4724737 .

nh/--
Dennis N. Ware
Controller and Administrative Manager

Env: Environmental/Penrrit Actions Castle Gate/Adit No. lA.and Owner Notification phase I

oj



CASTLE GATE HOLDING COMPAI\Y
Castle Gate Mine

P.O. Box 30
847 NW HWY 191

Helper, Utah 84526
(43s)4724737

Fax: (435)4724'182

April 29, 2005

Mr. Hugh Kirkham
State of Utah
Department of Transportation
940 South Carbon Avenue
Price, Utah 84501

Re: Notification of Anolication for Phase I Bond Release. Adit No. 1. Castle Gate Holdins Comoanv.
Castle Gate Mine. C/007i004. Carbon Countv. Utah

Dear Mr. Kirkham:

Castle Gate Holding Company, 999 Corporate Blvd., Linthicum Heights, MD 21090, has completed Phase I of
the approved reclamaticr plan for the approximately 3.0 acres ofland in the Adit No. 1 area ofthe Castle Gate
Mine. This is based on meeting the bacldlling and grading and drainage contol requirements for Phase I
reclamation in accordance with the approved reclamation plan. All earthwork drainage control, and revegetation
were completed on site in the fall of2002.

In accordance with the provisions ofR645-301-880 ofthe State of Utah R645 Coal Mining Rules, this letter will
serve as notification that Castle Gate Holding Company intends to file an application with the Utah Division of
Oil, Gas and Mining for padial release of the performance bond posted for this operation.

The surety bond posted for the Castle Gate Mine is $680,154 ofwhich $129,054 is designated for the Adit No. 1
reclamation. Castle Gate Holding Company is seeking rclenrr- of $77 ,432 from the Adit No. I portion of the
bond.

The Adit No. I area is located on the Helper, Uta\ U.S. Geological Survey 7.5 minute quadrangle map. The site
is located in Price Canyon appmximately 3 miles north of Helper, Utah on the following described lands:

. Township 13 South. Ranse 9 EasL SLB&IVI Utah
Section l: NW1/4 NWU4

Comments conceming Phase I gond release frorn the legal or equitable owner ofrecord of the surface areas to be
affected and from the Federal, Utah and local goverment agencies which would have to initiate, inplement,
approve, or authorize tlte proposed use ofthe land following reclamation should be mailed to: Plateau Mining
Corporation, Attention: Dennis N. Ware, P.O. Box 30, Help er,tJtah 84526.

Ifyou have any questions or need additional information, please contact me at (435) 4724737 .

Sincerely-1

&/ 4M
Dennis N. Ware
Controller and Administrative Manager

Env: Environmental/Pennit Actions Castle Gate/Adit No. l/Iand Owner Notification phase I
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CASTLE GATB HOLDING COMPANY
Castle Gate Mine

P.O. Box 30
847 NW HWY 191

Helper, Utah 84526
(43sY72473'7

Fax: (435)4724782

April 29, 2005

Mr. Roger Wheeier
Director Land Management
American Electric Power
700 Morrison Road
Gahanna, Ohio 43230-6642

Re: Notification of Application for phase I Bond Release. Adit No. 1. Castle Gate Holdintr Companv.
Castle Gate Mine. C/007/004" Carbon Countv. Utah

Dear Mr. Wheeler:

Castle Gate Holding Company, 999 Corporate Blvd., Linthicum Heights,.MD 21090, has completed Phase I of
the approved reclamation plan for the approximately 3 .0 acres of land in the Adit No. I area of the Castle Gate
Mine. This is based on meeting the backfilling and gra.ding and drainage control requirements for Phase I
reclamation in accordance with the approved reclamation plan. A11 earthwork drainage control, and revegetation
were completed on Site in the fall of2002.

In accordance with the provisions ofR645-301-880 ofthe State of Utah R645 Coal Mining Rules, this lefter will
serve as notification that Castle Gate Holding Conrpany intends to file an application with the Utah Division of
Oil, Gas and Mining for partial release of the performance bond posted for this operafion.

The surety bond posted for the Castle Gate Mine is $680,154 of which $129,054 is designat€d for the Adit No. I
reclamation. Castle Gate Holding Conrpany is seeking rclase of 577 ,432 from the Adit No. 1 portion of the
bond.

The Adit No. 1 area is located on the Helper, Utah, U.S. Geological Suwey 7.5 minute quadrangle map. The site
is located in Price Canyon approximately 3 miles north of Helper, Utah on the following described lands:

Townshin 13 South. Ranqe 9 East SLB&II Utah
Section I : NWl/4 NWI /4

Comments conceming Pbase I bond release frorn the legal or equitable owner ofrecord ofthe surface areas to be
affected and fiom the Federal, Utah and local govemmant agancies which would have to initi*e, inplerren!
approve, or authorize the proposed use of the land following reclamation should be mailed to: Plateau Mining
Corporation, Attention: Dennis N. Ware, P.O. Box 30, Helper, Utah 84526.

lf you have any questions or need additiural information, please contact me at (435) 4724737 .

t:

Controller and Administrative Manager

Etlv: Environrnental/Pennit Actions Castle Gate/Adit No. l/Land Owner Notification phase I


